Collateral damage: heat transfer as a possible mechanism of optic nerve injury during neurosurgical intervention.
To determine factors associated with increased heat transfer during neurosurgical drilling as a mechanism for optic nerve injury. On a nonembalmed cadaver, the optic canal was exposed through a standard craniotomy and optic nerve sparing exenteration. The temperature was measured with a thermocoupler during each 30-second continuous drill session using 2 types of neurosurgical drills. The location of the probe, drill site, drill power, and irrigation rate were varied. A <1 °C change was measured in the optic canal at all test distances with the Cavitron Ultrasonic Surgical Aspirator and diamond drill. The use of manual irrigation decreased the mean change in temperature (ΔT) in the sphenoid bone from 4.7 °C without irrigation to 1.3 °C with irrigation. Increasing Cavitron Ultrasonic Surgical Aspirator power from 50% to 80% at an irrigation rate of 4 ml/minute more than doubled ΔT in sphenoid bone from 3.2 °C at 50% to 8.1 °C at 80%. Increasing irrigation from 2 to 4 ml/minute decreased mean ΔT by -1.1 °C (3.2 °C at 2 ml/minute versus 2.1 °C at 4 ml/minute) at Cavitron Ultrasonic Surgical Aspirator power of 50%, but at Cavitron Ultrasonic Surgical Aspirator power of 80%, increasing irrigation increased mean ΔT by 3.0 °C (3.7 °C at 2 ml/minute versus 6.8 °C at 4 ml/minute). Care must be taken during neurosurgical procedures to decrease heat transfer during drilling to nearby structures. With increase in drill power, there is a noticeable increase in temperature change from baseline. These temperature changes can be mediated by irrigation, although the effect of increasing irrigation rate to suppress the raise in temperature decreases with increasing drill power.